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o\tgSLX\ 7 ]7} 5Lt^ ^-8- ^m&l-^ ^ o]» ol-g-^ ^^-^ 

{ZIEGLER-NATTA CATALYST FOR OLEFIN POLYMERIZATION INCLUDING ARYLOXY GROUP AND METHOD FOR 
POLYMERIZING OLEFIN USING THE SAME} 

<i> ^ ^efl^ ^-g- xl#e1-LM ^ o]« o]-g-^ ^5)^ ^-^ofl ^tb 3 

°1^T ^Bfl^ ^-g- ^-^-u^ ^pf) ^ O]^ Ol-g-^j- ^Sfl^ ^ 

^ ^4,894,42451^^ 37><a) rV^ ^o]^ 5^-1-^: °|-§-tb ^ ^1^^ 

*)] ^lS^o] 7flA]sM ^t}. o] s^fl ±r ^^7} 47> ol^-ol IV, V, VI^l ^°]^r 

31» Ti(0R) m Cl n ^ i^BBr «t4, ^^(Mg) ^ <£2J«*s}-I- 

(RC1)S ^l:^^ RMgCl^l ^S* sj-^-#^ ^ #-§-ofl ^^(^ 
1). 

<3> Ti(0R) m Cl n + RMgX -^(R0) m -iTiCl n : 1) 
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<4> (o}7HH, R=Ci~Ce Xfe te^fl m+n=4^m) 

<S> o]^^ ^nfl^ nB|4£ 2)tb ^r-S^-g-.^. #*1M7l Wl^l, #*1N 

^€ ^Ef^- 80 %<>l^ol 37>«?1 -#EKTi 3+ )S. €^1)^h 

<6> 5E^, ^e^m «1 *Hte€*] (non-metal locene) #«1N o}^X| e)^>H.» A>-g-*V dj| 7 > 
£.3.3151 /. ^?7. Gfeiz?. ^]117S 3008^41 h]e^o]u|- 

#°(| l.l'-^M^^'-M-H.^ sl^Cl.l'-bi^^'-naphthol)* ^ n -B-5. 

3]» A>-g-^ ^-fifl^ ^^7} 5g6-340711^ ^ -fi-^*1 EP 

0606125 A2JL<^^, ^^%e)-ol^ ^ ^-^JE. ^3HH€ 

^HHH. #nfl 7 > 7flA]5|<^ &t}. ^l^-^l Macromolecules *(|15:Sl 5069^ ^ ^30Jl 1562 

^4)^, Tfl (b i s-pheno 1 ato) ^#^3. S>J1 ^m<£^M^Mi 

(methyl aluminoxane,°l*} MA0)-§- A>-g-^!: ^^'ffl ^-§- 7fl*lsH 9X^\r. 

<7> =L^, Ejl£ ^ ^1=^ S^S-fir Ol-g-^- alitll^lfSl -g-^|^ ^ 

-^-g- ^fl*r, MAO 3^ J±€r(Boron) ^tti S#nfl3. A}-g-*j]o) -s}^ t£$o] 

^> o>^^-A]7l ^ c fl ^"7> iflofl £^*>JE.5.^ , ^>m^l7l xL^S. 4 

€• JLiU- M-Bfxfl^ %-X\d\] zl ^ *S-g-* -8-<>l*W] *Kn, MAO SEfe SL€- 
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^-g- ^m&i-M-E]- ^ °]t *i-§-^ ^^-Br *\)^^ 

^ 

[^^>^] 

<9> £ *Mi.^, MX p -( q+r )(0Ari) q (0Ar 2 ) r (^7l^Ai > M^r #s}-7> 4 

^:3L IV^, 3E^ VI^ 3H#^r°l^L, ^S^ffi €^°H , Ar x ^ Ar 2 ^ 6 vfl^l 

30^ *}^7] SE^r 6>m7l6lJL, Ari^ Ar 2 ^ ^^5)^1 , ^7>S>1 

4 ^>1^]JL, 0<q<p, 0<r^p =L?\3L 2<^q+r <p<>lr}-) o_5. S^fe Wlr^f 
*\ MgX 2 -A(<^7HAi, X^r 1:5.^ -S^oIji, i ifl*] 16^ ^7loH, 

<io> ,& ^Tgofl itl-H^, MX p -( q+r )(0Ari) q (0Ar 2 ) r (^7HlA^ M-c- ^7> 4 

^71 #5. IV^, S£^ VI^ € 0 1^^ 0 1jL. X ^ -S^^loL, Ari ^ Ar 2 ^ 6 

*1 30^ o>^[7l 3^ ^1$^ »}i&7}°\JL, Ar^ Ar 2 ^ A-^ ^J^l , P^ 

4 <>l^l31, 0<q^p, 0<r^p zz.e)51 2^q+r <p^l^)^-S 5*1 3H#^r Sj-W^ 
IM^l MgX 2 - m R m ( ^7]^, Xfe'tefl €^1^1, R^r 1 6^ <&^7] o]p}, 0<m<2 

^^-g- ^1#5]-M-^ #*« ^#TTflS.Ai A>-g.*>Jl, flSH* AlR n X( 3 -n)(^7]^Ai, R 
^ 1 16^ ^7]o1ji, Xfe -Sdbol^, l^n<3^^)-2.S. S^s]^ <£z}<£ 
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<12> B>^^- ^H)^, 2)°fl 4^1^ ^o], ^nflo] ^ol7l fl^- 

o>^^-Al7lS. 3H^T ^-^S. ^S^^l -B"7lP>ZLVfl# 

<13> Ti(0Ar) m Cl n + RMgX ^(ArO),„-iTiCl n : 2) 

<14> (oj7l^, m+n=4ol31, R=C!~C 6 Ar=C6~C 3 o ^ *J*« 41°14) 

<16> £. ^^--g- ^l#5]-q-Bf ^nfl^r, ^ ^2^4: -g-^fl 

MXp-(q+r)(0Ari) q (0Ar 2 )rS. S^s)^ £°l^r sj-W^ MgX 2 - m R m ^ i^S^ ^7Mn 

<17> # 7 ] ^-g-cfl «}|-f£7l- 60°C nl^o]^ jQfrc] Q%-s}7]} ^^M-^l 90°C§ 

^4*>^ ^r-g-J:^ 0 ! t^H^^. ^-^i, ^-S-^rS.^- 60-90 °C<?1 u>^^. 
<18> <#7] #°]^r ^-"M-^ 5a°H, M^r Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W ^ ^ a>3* 
7> 4 ^7]^r3. IV^r, 5£^ VI^ ^-g^ 0.3.^ , -t>^-7>7> 4*1 Ti ^1 
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<19> gc^. #7l ^o}^ SH*!, F, CI, Br SEfe I°l 31, CI, 

Br SE^ 17} «>fJ-<S|«H, C17> ill} «>^W. 

<2o> #7] Q*]^ SHU" 0 *! 5£°H, 4€^l7]tl Ari ^ Ar 2 ^ % D H^ #^^r ^°l7l 

3*f| ^tt it^l^, Ar a ^ Ar 2 ^r fe^r 6 30^ o>^ 7 ] 

oV^Hjl, Ari^ Ar 2 ^r 3^3*1 ^<=>1^ l€-*> tflofl 27fl 0 ^ 

<21> ^-71 -fM^ZLvi]^ 3j-^-#*H 5&°H, X^r «S.^fl F, CI, Br IE^- CI 5E 

*r Br^l w>^-a|SH, l ifl^l 6^ M7|o]c], 0<in^2ol^. 

<22> ^-71 -a-7lP>ZLVi]^ 5^1-8: *\=Z${tt <Q*}*\ RXS. 5*1 3 ^ ^ol^§ 

-20-150'C^^, ^ tiV^^rTflfe 60-90X^1*1 ^>-§-Al7l£.S^ 7^1S€ =T= $Xty. <^7H-H, R3}. 

Xfe ^-7) -^-7lP>ZlVil# ^tfiA] ^o]^ ^ S-^^, Ol 7i°-o)] tiV-§-#^ Cj-g-S)- ^ 

WIS. «_>-§-A]7l^ ?M y^^t}. 

<23> 0.5^^ ^-ol^/Mg^lO 

<24> W}^*Jl5-}7flir 

<25> 1<<£23 th9- 0 lS-/Mg:£2 

<26> 3°1^T ^-^-1-4 -H-7lP>ZLVil^ 3^##Sl «H-8r, RXS 5*1 3^ ^ 

^o)r=_<H ^«H|A1 =^£}^ 3°1 i3>^«|.tf. <^7H-H, R4 Xfe ^7l -fM"}^^ 

<27> 0.1£*M^ ^#/-fr7ln>Zli41# W*^0.5 
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<28> 1<;<M l-E|-ol^/^-7lp>iitll^ ^#^2 

<29> 

<so> 0.1<*H#^r ^•i-/-H-7]p>ZLt|l# ^t#(MgR 2 )<0.5 Zl€\JL 

<3i> 2^^ ^c1^/-B-71p>Hv11# ^#(MgR 2 )^4 

<32> #7] *H=-<& ^#/-B-7lP>^LVil^ 5^-§-*] #«17V 0.1 ^^^m 

<35> £ ^^6j)^ fe> f^-g- ^1#5^-M-^ #xifl« ^*fl 

<3 6> #7] •t^^^}^ ^#6(1 SH^, R£r Ej-^ 1 vflx] 16^ tt*7l, W>^*l-7ll^ ^ 

4i^r 2 vj)*l 12^ ^7lo]ji f •Q-S.^l -S^H, l^n^3, u>^«f?flfe n=3°m. 
^ ^^^M^ ^ff-Sfe Bel^Wl*, H^lli^^lw, EE]iitHSltf 

nl^-, B^^^^liEr, SeW^-M^^M*, H^ic^^^t.]^-, JEBj^^m^ 
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3 ^ ^ «*Hr ^3-*} ^ofl nJ-eM rf-g-jz}- ^ ^-als. ti>-S-A]7l^ ^o] B^aj^-tq-. 
<38> 0.5<<&^^nl^ ^#/^ol^-^ s^#<500 
<39> a.tf Bf^Sl-Tllfe 

<40> lO^M^n]^- 3^#Mol^-^ 5)-^-#<100 

<41> ^-71 ^fl^Bl^- ^W/^l^ #«17> 0.5 nl^o]^ ^g-tb 

<42> ^oflA] <a«>^^.S 15bar ^ 40-150^ £r£.o|M 

^ ^€ s-i^m 7i^i^ *i 

3 #t.fl A]i^30f ^A^ ^^t}. <g^^-S ^ 4^^- ^afl*^ ^7fl 

(prepolymer)^ ^b)]S. «h§-7H ^ S#^o] ^^n]^ ^ 

7H 33 ^<3€ ^ SZ^. 
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<45> ^AHI 1 : ^Pfl 

<46> ^>ZLV11# 12.7g(0.525#)4 ^.^.S 1.4g(0.005#)* S^}-7l7> 12^3 4 

^ #5^3. ifl<*M 450ml ^ Wq&th o] £^<q ^JE# 80"CS- #^l7l 

31, «1 i(2 , 6-^1 o] ^iHS^sl] ^-A] )B] B}^-tq #Sef-o] c 56.6g(0.12#)^r 150ml ^ ^r<*H 
4^-, 84.lmK0.8-g-)* ^7>^^. 2^^ 

^7>«V^-i: -g^SH #*fl« £<H*l ^fl» ^^.S 4s] ^ ^, ^1 

€ #3)5. iL^>534. #*fl ^&|Bixfl^ ^ ^^.4^ 4^-4 QA. 

<47> ^ejsj xfl : 4.4f^% 

<48> ^ e)b>^- ^ -$5^ 37> ^ : 75^% 

<49> ^ aHI 2 : ^IS 

<50> *}ZLvil^ 12.7g(0.525#)32f J3..2..IE. 1.4g(0.005#)* 7}^ M&7]7} l^B]^ 4 

^ #5^3. ifl^^ 600ml^ ^SfH W*l£t=K °1 ^« 801CS. #^*l7l 

jI, w] >;(2-pfl )^l 53.3g(0.12#)-g- 150 ml^ ^^efl ^ 
^ thg-. 1-#S.S^ 84.1ml(0.8*)* ^7>*>^4. £3-^ 2*13: 

3 ^7>Hlr-§-^r -€AlsH #*H» ^S^. ^JLS. 4s] A|*|* t ^ 

3|4H ^3 ^-Bfls. iL^}£^. ^ #£ ^^4^ =£4. 

<5i> ^s) ifl B)Bj-^ : 5.9^%=% 

<52> ^ e]e}^- ^ ^sH 1 37> nm^- f"^ : 79#*g=% 
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<53> tilja^l 1 : #pfl g]S 

<54> n>ZLvi]^ 12.7g(0.525*)3q- AiLJEL 1.4g(0.005#)^r 7l7fl^ JD&7]7> 1^^^ 4 

^ 600ml^ ^^W) ^^H^. °1 80VS. ^Xj7) 

JL, ElBi-^S.^-A>6]^ 15.2ml (0.056#), a}^^ 7.2ml (0.065#)^r 

84.1ml(0.8#)» ^7>^c|-. 2^]^ ^ 7 >ti]--g-* 

<2&4. ^^^1 # B flt ^^VAS. 45) ^, ^ofl'*^ # 

<55> £3)3) tfl : 7.3^% 

<56> %- EjB)-^- ^ 37> BjBf^- ^ : 85^% 

<57> ^AHI 3 : °11^31 

<58> jawV7l ^ 7><i/^^ ^l7> ^Hl^ 2elBj^l ^Bfl <y i^^i ^r-g-7Hl 1000 m\$\ 

^#n]]^ w>-g-7l ^ 1.0# ^-£3. 3>*H| H^ii^^W^^-CTnOA) 2cc* ^tf-JL 

, ^r^fl^i ^X\q) 4.5ml(6^el#)« #-§-7H ^<SS}£th 

7] ^rS.# 80°C7}^] #^1^1 ^, ^ 66psig# ^-^l-Jl, «>-§-7l^ #*\) I87psig7> 

<«31^: ^**| lOOOrpm^ X\^}^. 

^ <H1^^1* *-§-*H ^7l^ <y-^* 187psigS. ^^*}7fl -fr^l*>^ 1*1 # 

^°v> 9= lOcc ^J*H «^ ^^JELiM «V-g~i: 

^^MS. £-e)S}uI, ^^Al^V ^SfSH 133. 5gS} 1-SH€31# 
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<59> ^aH) 4 : cflTgfl ^ 

<eo ^Albfl 2^1>| 4.5ml(6^5l#)» ^>-§-^4^ *I14 

-g*H 34 tl^S ^^cf. zl :f4 48.8g^ #BH€€^ 

<6i> ^AHI 5 : Qfl^^l 

<62> s^flSA) 1.0S ^£3. 3J*H| sH€ S^^^^r^l-H-CTEA) 2cc» ^>-§-^^^ 33 
# ^ll^^JL^, ^aH 34 ^-£3. ^*1*>5$^. ^ £4 76.4g^ $bH^« 

<63> ^AHI 6 : M: 

<64> 2^]a| ^la^ 4.5ml (6^ ^ I-)* *V-§-*}$a4rr 334 S# 

nflSAi 1.01- ^£5. ^ofl sj^€ H^l^^f-^CTEA) 2cc» ^-g-^&^xr *\}2\*}51 

xr, 34 U-^^-S. ^1*}$^-. zl ^4 73. 8g^ ^EHlli^M: ^is}<% 

A. 

<65> \3}3Zd\} 2 : °)lfl€ 

<66> fii^ til i6J|a-1 4.5ml (6^ 3 #)* Ay-g-^c^- ^4 

"1|3.Ai 1.0* ^£.3. 3|4H) Hel^m^^l^CTEA) 2ccl- A>-g-^-o|^ ^ ^-Sq^Jl 

fe, 34 *<H2-°5. &Vt* ^*)f>}%A. =l ^4 40.0g4 

4. 

<67> ^Al<m 3-64 ^57^1 2^ #*fl ^t*^ ^ <a^*l ^eHli^lT^ -§" 

^l^r4 ^a.7l ^5.* #^*H ^ ^41- 5. H 
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•*MM-r(g/lo#) 


2Ji7| ^£(g/cc) 


3 


22.99 


3.63 


0.31 




8.40 


1.37 


0.30 


<*lA|el| 5 


13.16 


2.08 


0.29 


-^A|<m 6 


12.71 


4.81 


0.30 


2 


4.13 


0.7 


0.26 



<70> 



<71> 



<72> 



Stb -fr-M^Qfelt Index) fe, ASM D1238<^1 4^ 190"C<*fH 2.16kg/10*3 2i#°_S. ^ 

a 1<M *r Safe «V*4 d >m^l slfe* %$(7\ 47} °)^°\ &o)^4? 

*\) JE^H -fr7)v\=Lr%$ $Hl«- -uj-i=q. ^fl^ 7 ]€^ ^flofl wl^M 2 ~5«fl 

^^.7] ^J£7> ^7>*Kr M-5E. 54^. 
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l] 

MX p -( q+r )(0Ar 1 ) q (0Ar 2 ) r (^7l«Hl^, M £r <&#7} 4 ^7]&S. N^r, Sfe 

VI^ ^o]^o]3. ( X ^ €^°H, Ari ^ Ar 2 ^ th*^ 6 *fl*] 30^ ^€7] 

€ o>€7]ol3i, Ari^ Ar 2 ^ ^S, <£^S\x] , p^r *Y$-7}£.*\ 4 ol#<>lJL, 0^q<p, 

0<r<p =L^3L 2<.q+r<.p°M)SLS, g_*\5)^ #°l^r ^tt4 MgX^C 7HH , X 

^ Sbfcoljl, R^r 1 tfl*l 16^1 ^7l^H, 0<m<2^4)o.S. S^lsj^. -%-7]v\zl 

sbi-m- ^H-^^m 3# ^is^^i ^ ^«<H*i*r 

2] 

flow, 

^71 ^ol^ #71 -fr7^>ZLT41^ O.l^^ol^ ^-W/-fr7lP>Zlifl 

# ^#^0.5^ 60-90 T^H «>-§-^l7l^ ^^.S. #^1^ *l^-sl- 

3] 

MXp-( q+r )(0Ari) q (0Ar 2 )r(^7HA-l, M^r ^7> 4 <>1^ ^7l#S IV^, 31^ 
VI ^ ^o]^o]j7 ; x^ QS.^. Ari ^ Ar 2 ^ 6 *fl*l 30^ o>^ 7 l SE^f- *1^ 

€ d>^7lo]ji f Ari4 Ar 2 ^ <£^x] # ^ , p^ M^l ^>5|-7>^ 4 °l<*Mji f O^q^p, 

0<r<p ZLe)ul 2^q+r<polrf)o.S. 3*1 3 s^-fr^ ejiaVAl MgX^Rj^HH , X 

fe- ^3.^ Q±o]JL, R^r 1 16^ <gz}7) o]x^ i 0<m<2ol t}) c.5. S^s]^ ^Mzl 
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I^f* 4] 

^-71 ^J^^TEr 5^!-£r 0.5^^^T^1^- S^lV^l^T ^#^500^ 
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[Ji^tfl^-W] ±\^3L 10 

^«fl = MXp-( q+r )(0Ari) q (0Ar 2 ) r (^7H>H, M £r ^7> 4 

o]#o} IV^, Vm- X^r ^"S^l €dL°lJL, Ari ^ 

Ar 2 ^ 6 *fl*l 30^ o>^7l SE^r *|JB^L o>fJ7l <>1jI, Ari4 Ar 2 ^ ^^S) 

*1 AJ:^)-7>S.>H 4 o]^-o]31, 0<q<p, 0<r^p ZL^JL 2<q+r<p^]^) 

SLS. 3.*)$$= $_°)^ ^#3f MgX 2 -mRm(^ 7 Hl^, Xfe ^3.31 €^1^1, R 

^'fl^l AVg-^j-al, AlR n X( 3 - n) (^7lo1lA^ 1 xfl*] 1 6 ^ <£Z3 

[a.^tfl^^=-] ^^JS. 14 

(<^7HAi, m+n=4olul, R=Ci~Ci 6 M°H, Ar=C 6 ~C 30 Sfe *l«r3 o^o] 

30 
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[ji^tfl^^-] ^t^s 21 

#7] -a-7M^t)l# 9X°]*\, F, Cl f Br SE^ 1^1 

JL, CI Br°| W^H, 1 16^ <M7H^, 0<m<2°]r±. 
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